Desensitization of beta-adrenergic receptor-coupled adenylate cyclase in cerebral cortex after in vivo treatment of rats with desipramine.
Continuous treatment (1-10 days) of rats with desipramine (10 mg/kg, twice per day) caused desensitization of the beta-adrenergic receptor-coupled adenylate cyclase system of cerebral cortical membranes. The decrease in the isoproterenol-stimulated adenylate cyclase activity was more rapid and greater than the decrease in the number of beta-adrenergic receptors in membranes during treatment of the membrane donor rats with desipramine, indicating that the desensitization occurring at an early stage of the treatment was not accounted for solely by the decrease in the receptor number. Neither the guanine nucleotide regulatory protein (N) nor the adenylate cyclase catalyst was impaired by the drug treatment, since there was no decrease in the cyclase activity measured in the presence or absence of GTP, guanyl-5'-yl-beta-gamma-imidodiphosphate [Gpp(NH)p], NaF, or forskolin. Gpp(NH)p-induced activation of membrane adenylate cyclase developed with a lag time of a few minutes in membranes from control or drug-treated rats. The lag was shortened by the addition of isoproterenol, indicating that beta-receptors were coupled to N in such a manner as to facilitate the exchange of added Gpp(NH)p with endogenous GDP on N. This effect of isoproterenol rapidly decreased during the drug treatment of rats. Thus, functional uncoupling of the N protein from receptors was responsible for early development of desensitization of beta-adrenergic receptor-mediated adenylate cyclase in the cerebral cortex during desipramine therapy.